Role of p38alpha MAPK in cardiac apoptosis and remodeling after myocardial infarction.
Acute coronary occlusion results in ischemia-mediated death of cardiomyocytes. In the days and weeks following myocardial infarction (MI), left ventricular remodeling occurs that is characterized by persistent cardiomyocyte apoptosis, thinning and fibrosis at the site of infarction, ventricular chamber dilatation, and growth of remaining viable cardiomyocytes. The p38 mitogen-activated protein kinase (MAPK) signaling cascade has been implicated in the remodeling process. In this work, mice with cardiac-specific expression of a dominant negative mutant form of p38 MAPK (DN-p38alpha) were subjected to MI by occlusion of the left coronary artery. Acute ischemia area was determined by transthoracic echocardiography 2 h after MI surgery, and was found to be nearly identical in DN-p38 mice and their wild-type littermates. Seven days after MI, mice were subjected to repeat echocardiography and histological examination of infarct size. DN-p38 mice had markedly reduced infarct size and increased ventricular systolic function 7 days after MI when compared to wild-type littermates. In addition, DN-p38 mice had less cardiomyocyte apoptosis than wild-type mice in the infarct border zone. Recently, it was discovered that Bcl-X(L) deamidation occurs in vivo, and this results in Bcl-X(L) degradation that sensitizes cells to apoptosis by enhancing BAX activity. Bcl-X(L) deamidation was found to occur in the cardiac tissue of wild-type mice after MI, but was reduced in DN-p38 mice. These results establish that p38 MAPK activity is required for pathological remodeling after MI and suggest that p38 MAPK may promote cardiomyocyte apoptosis through Bcl-X(L) deamidation.